Quantitative analysis of the composition of the native and scrambled ribonuclease A.
Reversible conversion between the native and scrambled proteins can be applied to analyze the denaturation curve of a disulfide-containing protein. In the case of RNase A, scrambled species could not be well separated from the native species by HPLC to permit precise quantitative analysis of the extent of denaturation. Methods are developed here to overcome this problem. The methods exploit the difference of conformational stability between the native and scrambled RNase A. When a sample of partially denatured RNase A was placed under mild reducing conditions (0.2-1 mM dithiothreitol for 10 min), the disulfide bonds of the native RNase A remain intact, whereas those of scrambled isomers become fully reduced. The native and fully reduced species of RNase A can be completely separated by HPLC. Alternatively, a mixture of partially denatured RNase A can be treated with mild concentration of proteolytic enzymes (trypsin or thermolysin). In this approach, scrambled isomers of RNase A were totally fragmented and readily separated from the native RNase A. These methods allow analysis and construction of the denaturation curves of RNase A in the presence of urea, GdmCl and GdmSCN.